Modulation of drug permeability in Chinese hamster ovary cells. Possible role for phosphorylation of surface glycoproteins.
We have previously reported that the uptake of colchicine and other drugs in Chinese hamster ovary (CHO) cells can be greatly enhanced by the addition of metabolic inhibitors such as cyanide (See, Y.P., Carlsen, S.A., Till, J.E. and Ling, V. (1974) Biochim. Biophys. Acta 373, 242-252). This has led us to postulate the presence of an active drug permeability barrier in these cells. In this paper we provide evidence for the dependence of this permeability barrier on intracellular ATP levels. Colchicine-resistant mutants of CHO cells exhibiting a reduced drug permeability, however, can maintain this drug permeability barrier at much lower ATP levels, suggesting that they possess an altered active drug permeability barrier. We have also observed a membrane-associated protein kinase-phosphoprotein phosphatase system in the isolated membranes of mutant and wild-type cells. Differences in the intrinsic protein phosphorylation patterns between the membranes of these cells have led us to conclude that the control of the drug permeability barrier may be mediated via the phosphorylation of at least two high molecular weight surface glycoproteins.